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 第 1章では，量子測定理論の枠組みを既存研究に基づいて概説した． 
 第 2章と第 3章は，状態識別法の一種である unambiguous discrimination について
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 On the discrimination of infinitely many coherent states 
Thesis Summary 
  A classical state can be represented by a single point in the phase space and such states are, in principle, 
distinguishable each other. In this sense, the state discrimination problem is trivial in classical mechanics. We 
can formulate a similar problem in quantum mechanics by replacing classical states with coherent states and 
by defining the distinguishability of quantum states based on quantum measurement theory. The subject of 
this paper is the quantum state discrimination problem formulated in this manner. In particular, we 
considered the problem involving infinitely many states. 
 In Chapter 1, we reviewed the framework of quantum measurement theory based on existing research. 
 In Chapters 2 and 3, we developed a general theory of unambiguous discrimination. Unambiguous 
discrimination is a strategy of quantum state discrimination, which has been studied under the assumption 
that the number of (candidate) states is finite. We generalized the theory to the case of infinitely many states. 
In Chapter 2, we introduced two types of distinguishability of states, that is, “distinguishability” and 
“uniform distinguishability”. They are different only when the number of states is infinite. Then, we derived 
criteria for countably many vector states to be distinguishable. The criteria establish the equivalence between 
the measurement-theoretic properties of vector states and the mathematical properties of the corresponding 
vectors, which are akin to the linear independence. In Chapter 3, we considered optimal discriminations. We 
gave the formula that gives the maximum value of the least discrimination probability. We also considered 
the disturbance on the measured system caused by optimal discrimination. 
 In Chapter 4, we discussed the discrimination of coherent states. Finitely many coherent states are always 
uniformly distinguishable, which was proved based on the existing research. On the other hand, uncountably 
many coherent states are indistinguishable from the general argument in Chapter 2. Hence, we are interested 
in the countably infinite case. We presented such examples of coherent states, including von Neumann’s 
lattice. The lattice consists of coherent states corresponding to all lattice points in the classical phase space. 
Combining the known properties of the lattice and the criteria of distinguishability in Chapter 2, we showed 
that the distinguishability of the lattice depends on whether the area of the fundamental region is larger than 
Planck's constant or not. This gives a new measurement-theoretic meaning of Planck's constant. 
 In conclusion, we considered the state discrimination problem involving infinitely many states and obtained 
rigorous results both in the abstract theory and in concrete examples. In particular, the result on von 
Neumann’s lattice, which consists of infinitely many coherent states, sheds light on the difference between 
classical and quantum mechanics. 
 
